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ABSTRACT: 

PURPOSE: To provide a conveying mechanism which conveys 
an object to be 

conveyed without being limited by the size and the material 
of the object to be 

conveyed and also simplifies a manufacturing process. 

CONSTITUTION: A base is provided and a moving element 1 
supported by a 

supporting part 2 and displaced in a vertical direction V 
and a horizontal 

direction H based on the base is arranged. A horizontal 
electrostatic force 

actuator 5 positioned to the side of the moving element 1 
and driving the 

moving element 1 in a horizontal direction H through 



electrostatic attraction 

is provided and a vertical electrostatic force actuator 8 
to drive the moving 

element 1 in a vertical direction V by means of 
electrostatic attraction is 

provided. A horizontal conveyance control means to produce 
a state that an 

object to be conveyed placed on the moving element 1 is 
moved in a horizontal 

direction H together with the moving element 1 by means of 
a frictional force 

and a state wherein the object to be conveyed is not moved 
in the horizontal 

direction H together with the moving element 1 through an 
inertial force by 

simultaneously driving and controlling the vertical and 
horizontal 

electrostatic force actuators 8 and 5 is provided. All the 
above structures 

are manufactured by means of surface micromachining . 
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1MB I te J: 'J M#l*J v (df|ji )-f % gftfrfflfNi J) T 
9 f - * x- ? 8 5r S»t . i A _ r«l»lE* 7?t*i 
- ? 8 fc #Y3r ft S? «A T^-f-AX-^5iSr PJB^tcJIB 

mmth ibizx o&m? 1 iiea*^®^^ 

j** £ -fr - 7 x 4 X v 4 ? d v v > ^ y ?\,z X 0 KM L 
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-¥*flldBtt*S*¥*fl»*;>J7?-f-.ix-? > . m 
E»»-y- wT^fcfflLE UBESW 1 * !c i 0 £ 

-f & k ± o i o . tj-fKx <?)«js* ir- 7 s x 

v-f ? D7yy- yy-'tc X Of^SLfei k Sr«rttt>^-«. 
[ M$ig 2 3 ^-x k . iJM?{c J: 0 *»§it WAi^ 

IS»»T-± t Jl^iut JIBSft****** iz X 0 miftM 
■7- k ft tc^T^ri*] ICS!) < «SR k fRtt^j i 0 flI!B£» 7- 
k ft fcjjc^fflfciifr&v vRjg t * ft* *¥#l&lilBaiiM 

[ 3 3 k . iftiSft J: ') ittSfiUME^ 

f^w* ^ffliati{ii£ l w a«wr- iti$n.K%-h tc j: n 
A^Hzwrn-hK^pm^r 91- 2.2.-9 > . 
ma^w^T^cffla ^mmm^ jmm i * t i l ) 

^T^f-aX-^fcS: HRftcIiftMffl? |> ; k (C * 0 flr 

7- k ft te*¥#W tci) < 188 k Wtt^j C X 0 mrK»«HF 
k ft t *¥*i*rfcSft*^rv *R!B t s f^s 7K^*[6]igii$ij 



(2) tt^¥5-l l 67 5 7 

2 

#^J7^f-AX-^i:*RB*{:SHB)M»tSii:tJ: 

9 frie^-Ticaw^aBitt** 4 **^ k J; o wis 

btimmm, 

io bm&wbttL&ftmzX 'iicmtitfmi-b^ m 
ammmamMmz fihw±^^ithzb 

=t o ma*** >nz 7\<^^zm < -mb mtbi j: 
'? Huasm? b mzxY-irfttzmfrz^tfitgt zfrom 

Kizbtvmbi-zmm. 

[OOOl] 

»C *i V ^ 7 ^ a X- ^ k L T *1 W S ft * tEiimtHtC 
[0002] 

ft j kv^)^^h;kt\ B*aM'"/-^. n*r-f2?x- 
^/yfox^xmil^' 9 0tW**<XTV^t,O^ 
So iii^. 4-. Ml 1 (a) ~ (d) J<UI-^^TSWB 
•f 4 . *g$f* 1 ^tc^^tgffi 2Srt oHjg^ 3 k , ftffi 
30 fit* 4 k JfeM* 5 k Sr h T 6 k *» £ T v ^ 
*. ^iitis *-f. (a) tC75tJ:oic N 
-Vk + VkOILESrEnJirt-l., ;ii(c£0 (b) tc^ 

2 k ltBUtimtY&fir9m%frM1B,%tL& . Z<ntfM 
T. ( c ) (Ctk-T i fc. #«1Elfi2 iOlEE SraME ( - 
V2r + V. +VJ--V) CiKcf), (d) C 

*t J: o <c . ±l&] * <^KSUj k m ft & flSBfrfc k 

OSLTtf t i k tc J: 0 . SKfi 1 6 *7K¥* 
40 ftic^f!)$-ttS;k^T^ s »«^SrWWLfcT^f-a 
x-^Jr^-rSikJ^fBTIlsfcif*. 
[0003] 

[ ^Hjj^df u J: d k ^"1. «Bi 3 ±SB Lfctt5ftfi*0« 
^ $ 2 o^Ktcffi^ L it k -) t v •> h t&>, W 
[0004] 

50 [ mmzmm-f z>tz#>cr>± is 3 ism-ig 1 tett^fipji-c 



(3) 

3 

?lf j-TcoiJffilcfiP LfifEf* 1 1> iz X 0 

it. ciogii^i^^jr^f-AX-^ifil^T^ 

rar^fii-^ k Jriqi*{:IK»iSiJ«1-ft 1 k izX 

n mi&m?±jzm>iiKMm^fofiW.mji izxo ma 
mTtmzwumzmomMmnizx omm 10 

»?- k ftte*¥At»ltef))*>£ «- *W3B k £ fe* *T*« 
[000 5] H*JH2£8<0«HHT{i» 

smart «t ■? 33* s ft/awe*-* <c*r t r snav*-? 

LfriSM&TfclMStfJfc: J: 0 *¥*l*HcW»t & 
}j[W£A7?^ 11-^ rlSft. fgfEW^T^te 

ftS £8f1SK?6 A te X 0 Stt#fofcffi»t 

WMitzmsmtmrniiiz x o ms»m- >mzw 
umzwx^Mtimmzx o mmwiTtmzykTU 
mzmt^m^t^i^mmmmm^m's. 

it. z\til>i-KX?)W&foZy-y *4 ?n?y 

[0006] i»*Jl3f£«<o?£Hjrc(i. ^-^SrfSit. 
t «£ 0 Aft § tifff left I x Sifi&tWP 

nmz^&timi^mi. z\<wm-m\w*<zm. 30 

Lmffitiff- «KSfclJfc: J: "9 *¥#fflteSEt!rf S4c 
tefil Li?ufi!»7-£»lE3l7Jtei "3 SifcfrfotelBfW 

- ? k SrN»*(dB»w#rrs c 1 1 i o iriE»»7-±c 

**>nfc»iSS!ft**W«*t: «t 0 WmVFh k ftte*¥ 
* fateiK l£«k WfcJjte J: 0 mE^iOT- k ftte*^ 
t k $ *¥2f 1*1*53*1 W£K£ 8 

y-y^teiOttHUc. 

[0007] M*qi4K««»mT{i. <-x£i&it. 
ittffi C J: 9 3 itWie^.- x te *f I T SE& V*¥ 

L ff IC^il 7- S- *f ?EK%A te i "5 W fcWIW- a * 

¥^^]tf^r^f-j.x-^5risft, ffrK^»-?oT^r 
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CE*^ JffiSfttt#**;/j j; 9 WE^SfiiP £ ftte* 

WftcM < ««k flttt A izfo miffim? k ftte*¥ 

[0 0083 m^wmmm:\x. ^-x^isit. 

it. iOHSg^i^JBjWtBffifiifrfcttiliMfri: ttH 

mi^&znfrixtzwmiMmm-ft&z. 0 wieswp 

[0 009] 

[ im ] 1 i?Mw%mzii wx\±* AwtfMm 
51^3 1 s-KiWJiirta liw-s-c. #tt?±icafcwi 

Sit A'-T" § I. fc*> i n C i 0 S KiSWflrt s 

[ooio] WM2ie«4^Hfltc*3v^-rtd, 

t % f?^?[^ k S«35ri»]«KE^ 7 ? f - x- ^ t £ 
»'*E«fc>J i: *SWW»f 4 <! t lzX->X, mb=F±iz 
iB**^»iSftft4« * 0««-7- k ft KWJB^j K J: 0 

•e^f^ru-bx^fgmk^o. ^WT-Boieiirt-cM 
WBJLLsia *-r&j<o«fe»««(?)ji5ai t ^ < -r i k *«ri8 k 

[0011] !!}^JJf3lillS^ISHBnj5V^<i. ^WlSl 

Zb^jfifcJiiaW** 1 -?- ^^»7- k ft t JMWj 0 
Cil < 48B k flttt^j (c 0 ★T*!*!*^*** v vfjaai 

Wr4rk* i sm6k'flr'3. 4A:» £W X S&fciftftti-* 
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[0012] M^#43Bitt<Z)%EfcJ3V>Ttt. 

t ft #mRffc& i: siM* ft f f «?j r^-f-AX-^K±t 
ft ff t % wmwt izbizx^x. m^i 
izwfriitcmmmtft mm t « cbn» ^ t o * 

fctt < Kffi k flltt A (c J: 0 *-T*r&] fcltoM: ^ 
JiS k £ f£ ft 1 k rt*T * ft .1 fit .i 0 JRj&ftitt £ ftiS 
MVttbZbifflVkbli: v )> t*z. I <9 J fcflliSfttt 

M-tfl£Rg£2fvf tffi&tft - t ** 

[ooi3] tt&mstmvmwiz&^xte. mum 
mmmmmnzx m&^mnmmmmmtiz 

fc¥J}Wzmfr%^VMt £ffftCk#"T£ ftfcftCix 

«£PS£*flTtig;jH-ft d k a^rtefc 3r* . 
[00 14] 

[%tt&i] mm i £«^^ H Jj(o-iiji6^s:Ei i avia 

flc^iihf l #i£ (t 4>fv? v ^ ft „ z cD&iirf l ii 4 oco 

& 9 . £ fit J: 0 ^-xffi(c*f t T Si:^ VRL^-T 
^ffaHt^fit ft I k#T-£ ft. 1 flMffifc: 

l± < Lft^i&Uffi 3 tmUL s f rc t» 0 . i ^ < L/«»» 

3 k »sa^ $ j&v< L.*a^ctfe4 y/sftft ofir i > 

4 . <! fl£> < L 3 k < L,tt!S)£1WS4 k !i. 
Hgme 7 #Eift $ fiT v \& . i fi A, ftWHEfli 6 k T 

gpisi5gm : fg7 kii, msm? i s-tflKiat «t 

*l*IV{clBIW**iBdj'l»lff*^T^f-aX-^ 8 5r» 

iwmwi ft v fc^urt ft - k # "rffi-ca ft . 

[0015]4t. zzxu. wumfflfflM^m 
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0 (02$8S) ^(t^flT^ft. C<?)*¥*I*I«iiail 

mmMTstm %n a x- 9 8 k * hb$ cenm 

ft i k C i 0 , m&MFf- 1 ±CaA»fi.)t^ft* 
9*>'^»tJ; iJttffiBWHFl k4±(C7j<-T^ffi]Htaj< 

ttKk , *tt*fc«t 0 imms-f 1 1 fttokTJrWHC 

IWi^i^ttJBk^Sft** 4 *^. *t"Cs ZiltMl 
-7 y y- y i 0 f^J-f ft £ k #-C* ft . 

10 [0016] ZOio %mmz$5 V >T . 7K^^[*]ftijM*J 
ff-^K 1 0 fcffll vCifcSK^WftMiaS^ ( a ) ~ 
(d) tc*^v>-Ctt^-fft. *-fs »«H?«tt6i:T* 
H€«ft7 kor^tt.3l(-«i±v £8JftiLTlP«3l#fc 

mmb&m^ ibnmnBmbzimziti (a) . 

iiifc J: O^ft^ 1 *r < LfiHI^Effi4 <0flUfc,Sii 
(C3I#SF*S (b) . ^tfoa*. ^afe*9(imti^ 
20 ^^'["iHWi^iJt^^ (b) . ^fffm® 
6 k TgPH$E«Q 7 k OfSlomE vJriiL. »»-T 1 
£±#§tfft ( c ) . ftftt. < Utt^nStt3 k < t 
ftlil^mffi 4 k CDfSkOlfcE v 5r ^ * t K 0 »T ^ ^ . 

»i*^i^*]^i7){4aicM-r. z^m^ mmfcoum 

(d) . 

[00 1 7] I£?)«t ?(CSa^|6l|fm^T^f-aX-^ 

8 ic J: ft * k *¥*|ti»'4i A 7?fiX-^5t 

iftfW^l^k^iEWiliJtJPt-ft^ktiO, DSS^*9 

30 tz x n i k ft(c7jc¥*(*] h t » < was 

«®k ^f^fti bVX%. ZixizX 0 ( a ) ~ ( d ) i 
\V4 liVbLXW&Lm^^hZblzir) ^ fflgm 
* 9 S:7f<^(6iH [i^fii^-ti-ft ; k ft . , 

1 Bi^KHrtTli. fflKI«i*9^* 
PJJ5gt?flft d fc £ < »jX«:?t ') - k ft . 
[ 0 0 1 8 ] Afc, **ISWPtt. H 1 JCTFt i o 

1 0 f^-t ft - k * ft tz#> . Zntm? n -fe x Zffi 
40 *fl:-T4 ; k ft . '«JE v coEflJp$iJW*tn»S: 

^^.ftiktio, ±5E L7t^ k ',mhr<>] cotwitm 

H t tt^ftft 9 & § Hi-ft i k t ^JKt-J) ft . 

3S.^'04t'£o"^Tg^-rft. Was L,fcM*fl 
1 ( HI #KS ) k R-»*t:-3V ^ ^Ra.Btt 

t , * em-toft li ^ S: ffl v » ft . 

[0020] *3?tt0STIi> *iS^^»«^7^^-T.x 
-^1 l^fMSr'^^t«0t-$>ft„ 1-^*>, WBff- 
1 WTSitliTffii^mJM 1 2±fcTiB15ffitltWi 1 
50 3<7ffib1xtzh?)tfm' ! ttth1\X^h. ^^0T®«l^« 
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#V 1 2 ttffoLfc^-xJifcTS^TOTaWRS 
*iTV>&. n-oZ, ZtikTWXMKWS 1 2 fc T'dBiS 
£ffifMB 1 3 fcT-g«€ffi7 fcli. 1 S:ff«E 
$>;>j t J; 0 Sit* ft v itamti Sittfrr&Jtf r ? f- 
ii-^ 1 1 £JfML-0>6. 

i o t m®%*¥*fommw*& 14 ( 12 4 # 

M) tfRtt^ffO**. i<0*¥*|ill8i*(|liJffll#S 1 4 

»±. sacfrfii#«:fi7?f-:xx-* 1 1 fc^^ftwt 

flT? fax-^ 5 fc «r^(CSttMff-t£ i fc t «fc 
0, IB^flc9>WM*AtJ:'5#» ; F-l fcftt/fcWjifaJ 
H (eft < fc . imil tJ: 0 fMhP 1 fc ft t.*¥£|6] 
H tlii#>£ wtfcfg fc & & fl* £= & . 

[ 0 0 2 2 ] ') fcti&ftfcfcwc. *-TA"l&]J8iSM 
flJ^S 1 4 *fflv^T*i6aew»fPJiaS:BI4 ( a ) ~ 

(d) izm-j^zmith, t-f. T»HU&Bffi7titt 

E v *• Epflo L . TffififfiffittW 1 3 left ( - ) Oljtf 2: 
«ffi-** (a) . {Jet. T»Bl«Wi7^qEEv2:Sa 

ZtitzZVmff- 1 £±£tl¥UUf 5 ( b ) . ifct. 
*<Z>»ft. «^*?t* { ?W«c IXffllft 1 #T(WS HI. 
ffii^i* 9 fc »ft? l fc wiB^»»*{iB«Sii« . I 
WMX\ < L&&®tm 3 fc < 1&@£«S4 fc *)HI 
tS»t*Ev £ EPiiil,Tff*3l/j£»±;&-£. Zixiz 

,t v&m? 1 * < Liwajemf 4^ratgi#?w:6 . 

*V> ( c ) . ftftt. < tt&#iSm&3 fc < LtBI^m 
&4 fc iOta<7)'fflES-»9>-5 < 0 fc T(f. 1 WfiffiSr 

1 fcftt*T#fflHt»»-f.& (d) . 

[0023] £<7>j;5t£il:fri*iiHTOjr??-.*x-* 

1 4t:J:*»ttR«*fc*Wi6]»«^T^f-ii-^ 

5 tci a fc tewmmthz. t izx <o . mmm 
mt { mmMz± *m$iT 1 t^*¥:fr0]Hti&<# 
Bfc. utttflti o»»? 1 fcftfc^^riajHtft*^ 

^m&tZftZZttfVZ. ZtllzXO (a) -(d) 
£ ltM 7/Pfc LTHBgLftftStf fc t«k 0, 

V cr&imi&r>&tiZ*j: <-fZt tHffi, fc £ & „ 
[ 0 0 2 4 ] tfjt. lfl#«3K«^un^-*S£^£[iI 

5avH6c»*?v^ii8wr 4. finiiLfciiM 

1 AlttoSKB ( H 1 1m ) fc BHK#t-.>v trfflmi 

*«ft-»#tou-CttH-flf*fcfflV*.S . 
[0025] *HJfc0i|-C{±. *¥;frl*llHLfir?f-*X 

i oiaiBtcuitoBnnciM 1 6±tffliaBsjRtt*Ji 1 

7 A.Tifc (, 05tf«MWt hilX V ^ . *<9i§ffKtt1E 

1 6 tttto Lfc^-x±tfi#ffl[l5tyH3i 1 8 mi 

tssar^s. &-j-c. £n.^^EiWtsmfr/ii 6 fcss 
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w&mmm 1 7 fc ^s@^*s 1 8 1 is . &m=? 1 ^ 

[00 26] 4fc. ZZXtt, B5aLfc*T*lSfflBS«J 
0 fc im«5:*¥*l«!l«iSM»*a 1 9 (E|6# 

(is lffi# ititf « r;fiX-?8i. 7K¥*(«ni5f « A 

7?fjX-^ 1 SfcSrRBJftlBlliSiJW-fiClfctJ: 

10 H(c«< ttJBt , mjiizx wm- 1 fcftt^A-w 

H V m?fc S ft* *«* 4 . 

[ 0 0 2 7 ] z<ni 0 zmiMz&wx . wnnmiffl 

Vfr®. 1 9 5rffl^T*^SO»J^JSH^ia6 ( a ) ~ 

(d) izm^v^xum-ri. t-t, mm&t&t&i 

(a) . yet;:. ^ft^'^efcTan^tffl 

7 fc <0lHK;li»e«E v * 9lJJn 

£<lfc«fc OSSiKSWP 1 ^Tif , iS£1Mt:9 fc^ 
ft-7-1 fc0)Hl0)**^ ( b ) . <Kt. ifTOd' 

7 fc tO'fetE v £ 0 ic-f & fc - $ffiMftft4Mi 1 7 

bmzAwiimmz'mit* i d > . 

[0028] ^COJ; o fcSfi^rtrtMfcJjT^f-iX-* 
8fc.fcS»«5IAfc* 3 F*iailfmAr^f-AX-^l 5 
30 (c«t 6ff«R|ft*fc SrffiftMftPfl. C fcicJ; 0 . mm® 

#9mmwzj: v&mTi fci^c*¥^Hic»j<« 

®fcs ttttflteiOfcim fc*t*¥JSri*iHfcft*»i: 

V^tBfc$-^&.Ifc*fT^, JL^-LtcJ: 9 (a) -(d) 
* 1 1M ?/Ufc tT«iEt»f^5-fr& I fc {= J: 0 . Mm 

mm fc^^ftHicgurs-e* £ fc*«T# *. *fc, 

HofeiW[i*wian*t'<-f£ fc*^fct'i>. 
[ o o 2 9 ] act. »«Ji48ettofWBw-5atM*Ea 

40 1 BBfSwaHji ( la 1 #M ) fc PI-iWi>t-?v ^T^Bflf i 
«*L. *wRI-»^tov^-t:fiRI-»^ffli.^. 
[0030] *SaiWftt. Mi£Uo[3B<9git:'7|6] 1 # 
'W7?f ax-? l It. H5<0*-'F*l*llMKJT^ 
fii-? I 5fc*ffl*^iyli:r««LfcfciO-C*4. 

TMial^m*.^ 1 2 fc Mfifft^fiift® 1 3 fc 
Tgtfgtfgmffi 7 fc (l . SW^F 1 £ f f WiR-)) t J: 0 gffi 
^rtlVtWfttSftll^l'JOTilT^f-ax-^ l l Sr 
ffMUo^. 4fc. ^ffift^lftli 1 6 fc Sffl&Wi 
*MI l 7 fc ^ffiH^'Bffi 1 8 fc li . gsft^ 1 iWSRft. 

50 ;jt J: ^^T^lSlHtffiftf i^T^lRllfiK^T^-f-jt. 
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1 5*&&LX^h. 

i o o 3 1 ] a*:, zzx\t, a?aLfc*¥#m»as"j 

1 0 b HfcfcrtTOfflKSSH&^Bte 0 ( m 8# 
IS) #Rtt£*vO>4. ;^* s F*l*fl»iS«iJl)P¥S2 0 

it. m.-H$m%-ftT9^3.3--? 1 1 h^-T-^^fft 

XT 7 -1-3.^-9 1 5fc£HB*fcraWJ#*-*£fcfc:J: 
•3. IKi^ffc 9 t= J: 9 SWF- 1 bHUzlWim 

[0032]£<7>J:o >T . rt^M 10 

W¥S2O*fflu?*iSS!KW»ft!«01^H8 (a) 

(d) fc:a-?v^RB^t4. i-f. T«BI£*ffi7K:1IE 
EEVfcWJnU TMftjfiti*Jil 3t«W (-) 

AISKfttn 7 tttffi (-) «r*X* ( a) . T 

Wl=Fl £fl l htf h ( b ) . iJcfc, ^^ffif*, 

£T^f&?- l WftfWf* ®.mift 9 bffltFt 1 1 vffl 

coi£EZ&&*^X&WzftJ)t,zi'->ximi L lZfc 5 ¥- 20 

fcft*T*ia»=fi»«it^^ (c> . jfcte, tfiffiSJflEft 
ftcJfJl 7^«i%iiiUTV^ ^ift-T- 1 W -5 < 9^0 

Hrf S ( d ) . 

[00 3 3] Z.7)£o\,zmWifi\ft'%3)T 71-2.2.-'? 

1 l (c X hfflSE&tti b WfitomUir? fal-^ 
15KJi t S: WlWWtfc £ K ,fc 9 , « 
Wtofo 9 jWWSWj i 9 1 1 Jt- 1 *¥^rm H cm 30 
< 4MS b . fllttfl Hi 9 8Wf 1 1 ft 1 1 (cSb 
*>fcvvR»£ £#4 £ft.KJ:9 (a)~ 

( d ) 5: 1 -"M LTUuE -fr* i fc (c J: 
9 s iSSfttt 9 £ rt-Wfl H(c#l!i$-ttl> ; > S 

k . * -T2r m H ft vaflcfrto v ^*&i*$#<7)Sii £ 4 < 
1-Zbtf*!tob%:1>. 

[0034] mz. tm% 5mmc7)%wco~m&mm 

Ji . JMftlitf 2 l * #t 4 |flj£f 2 2 #Rtt <i>iX"C V ^ 40 
*. Z<7ffl&f-2 2±lzto. <SmZfc2 3bimW2 4 
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